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COMPRESSION STYLE MID-SPAN GROUND
CLAMP

FIELD OF TECHNOLOGY

The following relates to grounding clamps used in coaxial
cable communication applications, and more specifically to
embodiments of a compression style mid-span grounding
clamp fitted around a portion of a prepared coaxial cable.

BACKGROUND

Broadband communications have become an increasingly
prevalent form of electromagnetic information exchange and
coaxial cables are common conduits for transmission of
broadband communications. Coaxial cables are typically
designed so that an electromagnetic field carrying communi-
cations signals exists only 1n the space between inner and
outer coaxial conductors of the cables. This allows coaxial
cable runs to be installed next to metal objects without the
power losses that occur 1n other transmission lines, and pro-
vides protection of the communications signals from external
clectromagnetic interference. Grounding clamps are pro-
vided at mid-span locations to establish electrically ground
connections at mid-span locations. Grounding at midpoint
locations divert lightning strike currents that may travel along
the cable to the tower or other cabling specifically installed to
handle high current and/or high voltage. However, 1n the field,
grounding clamps located at mid-span locations on coaxial
cables sometimes mvite corrosion and environmental pollut-
ants to enter the imner components of the coaxial cable and
disrupt the electrical continuity between the coaxial cable and
the grounding clamp.

Hence, a need exists for an improved mid-span grounding,
clamp that both seals the components from environmental
pollutants and also ensures adequate electrical grounding
connections at mid-span locations.

SUMMARY

A first general aspect of the invention provides a compres-
sion style mid-span coaxial cable grounding clamp device
comprising an outer shell, having a first end and an opposing
second end, wherein at least a portion of the outer shell 1s
conductive, an elastomeric sleeve, sized for coaxial insertion
within the outer shell between the first end and the second
end, the elastomeric sleeve configured to substantially sur-
round a prepared portion of a coaxial cable, a conductive
bonding contact, sized for coaxial insertion within the elas-
tomeric sleeve and having a conductive bridge member struc-
tured to make electrical contact with the outer shell, when the
conductive bonding contact 1s disposed within the outer shell,
and a first end compression seal member, sized so that a
portion thereof 1s compressably insertable into the first end of
the outer shell, wherein, when the first end compression seal
member 1s compressed mto a first end of the outer shell, the
clastomeric sleeve 1s compressed moving the conductive
bonding contact into contact with an outer conductor of the
prepared coaxial cable when the cable 1s disposed within the
grounding clamp device, and the first compression seal mem-
ber forms an annular seal around an outer jacket of the coaxial
cable at the first end of the outer shell, thereby effectively
sealing the grounding clamp device to the coaxial cable.

A second general aspect of the mvention provides a
grounding clamp comprising, an outer shell surrounding an
clastomeric sleeve, the outer shell having a first end and an
opposing second end, a conductive member surrounded by
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the elastomeric sleeve, the conductive member surrounding
an exposed outer conductive portion of a coaxial cable,
wherein axial compression drives the conductive ring into
contact with the exposed outer conductive portion of the
coaxial cable to facilitate an adequate electrical grounding
connection.

A third general aspect of the invention provides a device
comprising a grounding clamp positioned on a coaxial cable
at a location other than an end of the coaxial cable, wherein
the grounding clamp includes an outer shell having a radial
relationship with an elastomeric sleeve, the elastomeric
sleeve being radially disposed over a conductive bonding
contact, the conductive bonding contact being radially dis-
posed over an outer conductive portion of the coaxial cable,
wherein axial compression of the grounding clamp facilitates
clectrical contact between the outer shell and the conductive
bonding contact and between the conductive bonding contact
and the outer conductive portion of the coaxial cable.

A fourth general aspect of the invention provides a method
for maintaining ground continuity through a coaxial cable
comprising providing a grounding clamp comprising an outer
shell having a first end and an opposing second end, wherein
at least a portion of the outer shell 1s conductive, an elasto-
metric sleeve, sized for coaxial insertion within the outer shell
between the first end and the second end, the elastomeric
sleeve configured to substantially surround a prepared portion
ol a coaxial cable, a conductive bonding contact, sized for
coaxial insertion within the elastomeric sleeve and having a
conductive bridge member structured to make electrical con-
tact with the outer shell, a first end compression seal member,
s1zed so that a portion thereof 1s compressably insertable into
the first end of the outer shell, and a second end compression
seal member, sized so that a portion thereof 1s insertable into
the second end of the outer shell, and compressing the
grounding clamp to securably attach and seal the grounding
clamp to the coaxial cable.

The foregoing and other features of construction and
operation of the mvention will be more readily understood
and fully appreciated from the following detailed disclosure,
taken 1n conjunction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Some of the embodiments of this mvention will be
described in detail, with reference to the following figures,

wherein like designations denote like members, wherein:

FIG. 1 depicts an exploded perspective view of an embodi-
ment of the elements of an embodiment of a grounding clamp;

FIG. 1A depicts a perspective view of an embodiment of a
conductive bonding contact;

FIG. 2A depicts aperspective view of a first embodiment of
a prepared coaxial cable;

FIG. 2B depicts a perspective view of a second embodi-
ment of a prepared coaxial cable; and

FIG. 3 depicts a perspective cut-away view ol an embodi-
ment of a grounding clamp.

DETAILED DESCRIPTION

Although certain embodiments of the present invention are
shown and described 1n detail, 1t should be understood that
various changes and modifications may be made without
departing from the scope of the appended claims. The scope
of the present mvention will 1n no way be limited to the
number of constituting components, the materials thereof, the
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shapes thereot, the relative arrangement thereof, etc., and are
disclosed simply as an example of embodiments of the
present invention.

As a preface to the detailed description, 1t should be noted
that, as used in this specification and the appended claims, the
singular forms ““a”, “an” and *“‘the” include plural referents,
unless the context clearly dictates otherwise.

Referring to the drawings, FIG. 1 depicts one embodiment
of a grounding clamp 100. The grounding clamp 100 may be
operably affixed to a coaxial cable 10 so that the grounding
clamp 100 1s securely attached to the cable 10. The coaxial
cable 10 may include a protective outer jacket 12, a conduc-
tive grounding shield 14, a dielectric fo1l layer 15, an interior
dielectric 16 and a center conductor 18. The protective outer
jacket 12 1s intended to protect the various components of the
coaxial cable 10 from damage which may result from expo-
sure to dirt or moisture and from corrosion. Moreover, the
protective outer jacket 12 may serve i some measure to
secure the various components of the coaxial cable 10 1n a
contained cable design that protects the cable 10 from dam-
age related to movement during cable 1nstallation. The con-
ductive grounding shield 14 may be comprised of conductive
materials suitable for providing an electrical ground connec-
tion. Various embodiments of the shield 14 may be employed
to screen unwanted noise. For instance, the shield 14 may
comprise a metal fo1l wrapped around the dielectric 16, or
several conductive strands formed in a continuous braid
around the dielectric 16. Combinations of foil and/or braided
strands may be utilized wherein the conductive shield 14 may
comprise a foil layer, then a braided layer, and then a foil
layer. Those 1n the art will appreciate that various layer com-
binations may be implemented in order for the conductive
grounding shield 14 to effectuate an electromagnetic bulifer
helping to prevent imgress of environmental noise that may
disrupt broadband communications. The dielectric 16 may be
comprised of materials suitable for electrical insulation. It
should be noted that the various materials of which all the
various components of the coaxial cable 10 are comprised
should have some degree of elasticity allowing the cable 10 to
flex or bend 1n accordance with traditional broadband com-
munications standards, istallation methods and/or equip-
ment. It should turther be recognized that the radial thickness
of the coaxial cable 10, protective outer jacket 12, conductive
grounding shield 14, dielectric foil layer 15, interior dielectric
16 and/or center conductor 18 may vary based upon generally
recognized parameters corresponding to broadband commu-
nication standards and/or equipment.

The coaxial cable 10 may be prepared as embodied 1n FIG.
2A and FIG. 2B by removing a portion of the protective outer
jacket 12 to expose a conductive portion of the coaxial cable
10. In one embodiment, removing a portion of the outer jacket
12 exposes a portion of the conductive grounding shield 14 at
some point along the coaxial cable 10. In an alternative
embodiment, a portion of the outer jacket 12 may be removed
and a portion of the conductive grounding shield 14 may be
removed to expose a portion of the dielectric foil layer 15
surrounding the interior dielectric 16. The removal of the
outer jacket 12 may include stripping oif a section of the outer
jacket 12. For example, a section or portion of the outer jacket
12 may be completely removed, stripped, extracted, cut away,
cut out, etc., such that an outer conductive portion of the
coaxial cable 10, such as the conductive grounding shield 14,
1s exposed. In most embodiments, an annular section of the
outer jacket 12 1s removed, exposing an annular outer surface
of a conductive portion of the coaxial cable 10. The outer
conductive portion of the coaxial cable 10 may be, inter alia,
a solid smooth-wall tubing or a solid corrugated tubing.
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Removing a portion of the outer jacket 12 can create a break
in the outer jacket 12, defined by two outer jacket edges 12a,
125. Outer jacket edge 12a 1s separated from outer jacket edge
1256 by a section of conductive portion of the coaxial cable 10,
the conductive portion of the grounding cable being recessed
a distance substantially equal to the thickness of the outer
jacket 12. Furthermore, at one or both ends, the coaxial cable
10 may be prepared by drawing back a portion of the outer
jacket 12 and grounding shield to expose a portion of the
dielectric foi1l layer 15 surrounding the dielectric 16 and the
center conductor 18 for operable attachment to a coaxial
cable connector.

Retferring back to FIG. 1, the grounding clamp 100 1s
configured to attach to a coaxial cable 10 at a mid-span
location. A mud-span location should not be limited to a
midpoint of a coaxial cable 10; a mid-span location may be
any location along the coaxial cable 10 that 1s a distance away
from either end of the cable 10. There may be more than one
grounding clamp 100 located at various points along the cable
10 to facilitate adequate grounding of the cable 10 at a loca-
tion other than the ends. Before an end of a coaxial cable 10
1s lashed to a tower, such as a cell tower, one or more ground-
ing clamps 100, 1n particular, the outer shell 60, can be shid
onto the cable 10, such that one end of the cable 10 1s inserted
into and passed through the inner diameter pathway 3 of the
grounding clamp 100. The one or more grounding clamps 100
may then be slid further along the cable 10 to an approximate
final or desired location along the cable 10. In many embodi-
ments, the outer shell 60 of the grounding clamp 100 1s shid
into an approximate final or desired position prior to or some-
time alter removing a portion of the outer jacket 12 the
coaxial cable 10. An approximate final or desired position
simply means that the grounding clamp 100 1s proximate or
otherwise near the exact final location. Once the grounding
clamp 100 (1.¢. outer shell 60) 1s slid into an approximate final
or desired position, the coaxial cable 10 may be prepared by
removing a portion of the outer jacket 12 to expose an outer
conductive portion of the coaxial cable 10. Generally, the
cable 10 1s fitted with grounding clamp(s) 100 while the cable
10 1s still on the ground, for example, before the cable 10 1s
lashed to a newly constructed tower. However, as long as the
cable 10 has a free end (i1.e. end has not been lashed to a
tower), a grounding clamp 100 may be operably attached to a
coaxial cable 10, regardless of the height, location, etc., of the
cable 10. After the coaxial cable 10 1s prepared, the outer shell
60 of the grounding clamp 100 may be slid over the elasto-
meric sleeve 20 which 1s positioned over the break 1n the outer
jacket 12, while internal surface features 26a, 265, such as
annular detents, ridges, bumps, lips, etc. catch outer jacket
edges 12a, 12b, respectively. The interaction between the
internal surface features 26a, 265 and the outer jacket edges
12a, 1256 may prevent or substantially hinder axial movement
of the grounding clamp 100 along the cable 10. The ground-
ing clamp 100 may be closed, or secured, to the cable 10 by a
compression tool, which axially compresses the grounding
clamp 100 to effectively seal and secure the grounding clamp
100 to the cable 10. Because the grounding clamp 100 1s a
unmiform, or one-piece grounding clamp, there i1s no frontal
joint or abutment of two or more outer components which
usually mvites ingress of environmental pollutants, such as
dirt and moisture.

Moreover, the grounding clamp 100 may be completely or
substantially preassembled before positioning on the cable
10. For example, the preassembled grounding clamp 100 may
be shid along the cable 10 1nto a final position where the mid
span grounding 1s to occur. Once the preassembled grounding
clamp 100 1s slid along the cable 10 into the final position, the
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ends of the grounding clamp 100 may be axially compressed,
securably attaching the clamp 100 to the cable 10.

With continued reference to FIG. 1, an embodiment of a
grounding clamp 100 having a first end 1, an opposing second
2, and an inner diameter pathway 3 1s now described. The
whole, or one-piece, grounding clamp 100 may include an
outer shell 60, an elastomeric sleeve 20, a conductive bonding
contact 30, a first end compression member 40, and a second
end compression member 50. In another embodiment, a com-
pression style mid-span coaxial cable grounding clamp
device 100 may comprise an outer shell 60, having a first end
61 and an opposing second end 62, wherein at least a portion
of the outer shell 60 1s conductive, an elastomeric sleeve 20,
s1zed for coaxial insertion within the outer shell 60 between
the first end 61 and the second end 62, the elastomeric sleeve
20 configured to substantially surround a prepared portion of
a coaxial cable 10, a conductive bonding contact 30, s1zed for
coaxial insertion within the elastomeric sleeve 20 and having
a conductive bridge member 35 structured to make electrical
contact with the outer shell 60, when the conductive bonding
contact 30 1s disposed within the outer shell 60, a first end
compression member 40, sized so that a portion thereof 1s
compressably insertable into the first end 61 of the outer shell
60, and a second end compression member 50, s1zed so that a
portion thereof is insertable into the second end 62 of the
outer shell 60, wherein, when the first end compression mem-
ber 40 and the second end compression member 50 are com-
pressed 1nto respective first and second ends 61, 62 of the
outer shell 60, the elastomeric sleeve 20 1s compressed mov-
ing the conductive bonding contact 30 into contact with an
outer conductor of the prepared coaxial cable 10 when the
cable 10 1s disposed within the grounding clamp device 100,
and the first and second compression seal members 40, 50
form annular seals around an outer jacket 12 of the coaxial
cable 10 at the first and second ends 61, 62 of the outer shell
60, thereby effectively sealing the grounding clamp device
100 to the coaxial cable 10. In another embodiment, ground-
ing clamp 100 may comprise an outer shell 60 surrounding an
clastomeric sleeve 20, the outer shell 60 having a first end 61
and an opposing second end 62, a conductive member 30
surrounded by the elastomeric sleeve 20, the conductive
member 30 surrounding an exposed outer conductive portion
of a coaxial cable 10, wherein axial compression drives the
conductive member 30 1nto contact with the exposed outer
conductive portion of the coaxial cable 10 to facilitate an
adequate electrical grounding connection. In yet another
embodiment, the grounding clamp 100 may be positioned on
a coaxial cable 10 at a location other than an end of the coaxial
cable 10, wherein the grounding clamp 100 includes an outer
shell 60 having a radial relationship with an elastomeric
sleeve 20, the elastomeric sleeve 20 being radially disposed
over a conductive bonding contact 30, the conductive bonding
contact 30 being radially disposed over an outer conductive
portion of the coaxial cable 10, wherein axial compression of
the grounding clamp 100 facilitates electrical contact
between the outer shell 60 and the conductive bonding con-
tact 30, and between the conductive bonding contact 30 and
the outer conductive portion of the coaxial cable 10.

Referring still to FIG. 1, the outer shell 60 of embodiments
of a mid-span grounding clamp 100 has a first end 61 and
opposing second end 62. The outer shell 60 includes a gen-
crally axial opening, as shown in FIG. 1, and can house,
encompass, surround, cover, sheath, or be radially disposed
over, the coaxial cable 10, conductive bonding contact 30, and
clastomeric sleeve 20. Outer shell 60 may also be a housing,
enclosure, covering, structure, frame, body, and the like. The
structural configuration of the outer shell 60 may vary accord-
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6

ingly to accommodate different functionality of a grounding
clamp 100. In one embodiment, outer shell 60 may be a
generally annular member. In another embodiment, outer
shell 60 may be a generally annular member including a first
base member 64 and a second base member 65 positioned on
the underside of the outer shell 60. The first base member 64
may be spaced away a distance from the second base member
65. Alternatively, a single, uniform base member (1.e. an
undivided base member) may be positioned on the underside
of the outer shell 60. In some embodiments, the first and
second base members 64, 65 may be rectangular 1n shape, and
have a flat top and bottom surface. Moreover, the first base
member 64 and the second base member 65 may include an
axially extending groove 66 on the bottom surface of the base
members 64, 65. Groove 66 may have various cross-sections,
such as triangular, rectangular, circular, or any general
polygonal cross-section.

The outer shell 60 may include a means to secure the
grounding clamp 100 to a structural element on the tower. For
example, the base and/or the first and second base member 64,
65 may 1include some structural element that facilitates
attachment to a structural element on the tower. In one
embodiment, the base of the outer shell 60 may include open-
ings, holes, threaded bolt holes, bores, threaded bolt studs, or
slots through which a fastening member may pass to secure
the grounding clamp 100 to the tower or a structural element
ol the tower. In another embodiment, a strap may encircle the
grounding clamp 100 around the outer shell 60 or partially
around the outer shell 60 and through openings, holes, etc.
located on the base of the outer shell. The strap may have a
fastening device suitable for tightening (i.e. reducing diam-
cter of strap to provide radial compression). Thus, the ground-
ing clamp 100 may be structured to provide physical support
to the cable, 1n addition to grounding the cable at various
points along the cable 10.

Furthermore, outer shell 60 has an internal surface 67 and
an external surface 68. The external surface 68 of the outer
shell 60 may include a recessed surface 63 proximate or
otherwise near a middle portion of the outer shell 60. The
internal surface 67 of the outer shell 60 can physically contact
the outer surface 24 of the elastomeric sleeve 20, while
grounding clamp 100 1s operably attached to cable 10. For
example, the outer shell 60 may generally surround, encom-
pass, sheath, cover, accommodate, etc., the elastomeric sleeve
20. In another embodiment, the outer shell 60 1s radially
disposed over the eclastomeric sleeve 20. In yet another
embodiment, the elastomeric sleeve 20 1s coaxially inserted
into the generally axial opening of the outer shell 60. The
outer shell 60 may be formed of conductive materials facili-
tating grounding through grounding clamp 100. Accordingly
the outer shell 60 may be configured to extend an electromag-
netic bulfer by electrically contacting conductive surfaces of
a conductive connector, such as a grounding bar or bus bar. In
addition, the outer shell 60 may be formed of both conductive
and non-conductive materials. For example the external sur-
face 68 of the outer shell 60 may be formed of a polymer,
while the remainder of the outer shell 60 may be comprised of
a metal or other conductive maternial. The outer shell 60 may
be formed of metals or polymers or other materials that would
facilitate a shell body responsive to compression. Manufac-
ture of the outer shell 60 may include casting, extruding,
cutting, knurling, turning, tapping, drilling, injection mold-
ing, blow molding, or other fabrication methods that may
provide efficient production of the component.

Referring still to FIG. 1, an embodiment of a grounding,
clamp 100 may include an elastomeric sleeve 20 configured
for coaxial insertion into the outer shell 60. The elastomeric
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sleeve 20 comprises a first end 21 and opposing second end
22, and may be radially disposed over a prepared coaxial
cable 10 and conductive bonding contact 30. For example, the
clastomeric sleeve 20 may be configured to encircle or sub-
stantially surround a coaxial cable 10 and the conductive
bonding contact 30. The elastomeric sleeve 20 may be a

generally annular member, having an outer diameter slightly
smaller than the mner diameter of the outer shell 60. The
slightly smaller outer diameter of the sleeve 20 allows the
sleeve 20 to fit within the outer shell 60. Furthermore, the
clastomeric sleeve 20 comprises an imnternal surface 27 and an
external surface 24. In many embodiments, the external sur-
face 24 of the elastomeric sleeve 20 may physically contact
the internal surface 67 of the outer shell 60, and a middle
portion of the internal surface 27 may contact the external
surface 34 of the conductive bonding contact 30, while the
outer portions of the internal surface 27 of the elastomeric
sleeve 20 contact an outer surface of the coaxial cable 10. In
other words, the elastomeric sleeve 20 may share a radial
relationship with the outer shell 60. For example, the elasto-
meric sleeve 20 may generally surround, encircle, wrap
around, encompass, sheath, cover, accommodate, etc., the
conductive bonding contact 30. Prior to compression of the
grounding clamp 100, there may be a permissible range of
slight variation in the dimensions of the outer shell 60, the
clastomeric sleeve 20, and conductive bonding contact 30. In
particular, a slight radial tolerance may exist between the
components of the grounding clamp 100 prior to compression
of the grounding clamp 100 during installation.

Moreover, sleeve 20 includes a slit 25 that can allow a
portion of a conductive bridge member 35 to pass through the
sleeve 20 to electrically contact the internal surface 67 of the
outer shell 60. Slit 25 may be a slit, slot, opeming, or aperture
between two portions of the sleeve 20. In one embodiment,
slit 25 may be formed by an abutment of two edges of a curved
piece of elastomeric material, such as elastomeric sleeve 20.
Alternatively, slit 25 may be formed by cutting, slicing, scor-
ing, piercing, etc. a whole, one-piece elastomeric sleeve 20 1n
an axial direction along from a first end 21 to a second end 22.
During installation, the resilient elastomeric sleeve 20 may be
spread open because of the slit 25 and then subsequently
radially disposed over the conductive bonding contact 30 and
coaxial cable 10. Because the elastomeric sleeve 20 1s resil-
ient, it will regain a generally annular or cylindrical shape and
encompass the conductive bonding contact 30 and the cable
10. When the elastomeric sleeve 20 1s disposed over the
conductive bonding contact 30, the conductive bridge mem-
ber 35 (e.g. plurality of conductive tabs) should emerge, pass
through, poke through, protrude, extend, etc., through the slit
235 such that the conductive bridge member 35 1s exposed and
may contact the internal surface 67 of the outer shell 60. Thus,
a folded portion of the of the protruding portions of the
conductive bridge member 35 rests on the external surface 24
ol the elastomeric sleeve 20, 1n position to contact the internal
surface 67 of the outer shell. In other words, prior to axial
compression of the grounding clamp 100 components, the
conductive bridge member 35 may contact the internal sur-
face 67 of the outer shell 60. After the grounding clamp 100 1s
compressably aflixed to the coaxial cable 10 over the exposed
conductive portion of the coaxial cable 10, the conductive
bridge member 35 should constantly contact the outer shell
60 through the slit 25 of the elastomeric sleeve 20 due to the
compressive forces. Alternatively, the elastomeric sleeve 20
may be slid along the cable 10 to a final position, provided one
end of the cable i1s free (1.e. not lashed to a tower). Those
having ordinary skill 1n the art should appreciate that other
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means may be used to allow a portion of the conductive
bonding contact 30 to contact the outer shell 60.

Further still, an embodiment of the elastomeric sleeve 20
may include at least one surface feature 26, such as an annular
detent, groove, bump, ridge, or lip that may engage an outer
jacket edge 12a, 1256 to prevent or hinder axial movement of
the grounding clamp 100 relative to the coaxial cable 10 when
in a {inal position over a prepared portion of the coaxial cable
10. For instance, when sliding the outer shell 60 along the
cable 10 to its final exact location over the elastomeric sleeve
20, conductive bonding contact 30, and exposed conductive
portion of the coaxial cable 10, the engagement of the at least
one internal surface feature 26 and outer jacket edge 12a
(126) may prevent further axial movement of the grounding,
clamp 100 along the cable 10. In some embodiments, two
internal surface features 26a, 265 may be positioned on the
internal surface 27 of the elastomeric sleeve. Moreover, the
clastomeric sleeve 20 should be formed of an elastic polymer,
such as rubber, or any resilient material responsive to com-
pression and/or deformation. Manufacture of the elastomeric
sleeve 20 may include casting, extruding, cutting, turning,
drilling, compression molding, injection molding, spraying,
or other fabrication methods that may provide eflicient pro-
duction of the component.

With continued reference to FIG. 1, an embodiment of a
grounding clamp 100 may also include a conductive bonding
contact 30, the conductive bonding contact 30 being a gener-
ally annular member, having a first end 31 and an opposing
second end 32. The conductive bonding contact 30 may be
radially disposed over the prepared coaxial cable 10. For
example, the conductive bonding contact 30 can be sized for
coaxial insertion within the elastomeric sleeve 20. Addition-
ally, the conductive bonding contact 30 may only partially
surround the cable 10 such that it only touches a portion of the
cable 10, as depicted 1n FI1G. 1A. For instance, the conductive
bonding contact 30 may have a semi-annular cross section, or
similar cross section. Alternatively, the conductive bonding
contact 30 may substantially surround the prepared coaxial
cable 10. However, the conductive bonding contact may also
partially surround the prepared coaxial cable 10. In one
embodiment, the conductive bonding contact 30 only wraps
around the exposed conductive portion of the prepared
coaxial cable 10, such as the conductive grounding shield 14
or dielectric foil layer 15. In another embodiment, the con-
ductive bonding contact 30 may substantially encircle both
the exposed conductive portion of the coaxial cable 10 and a
portion of the remaiming (i.e. unremoved) outer jacket 12 on
either side of the conductive bonding contact 30. Addition-
ally, the conductive bonding contact 30 may share a radial
relationship with the elastomeric sleeve 20 and the outer shell
60, wherein the conductive bonding contact 30 1s radially
disposed within the elastomeric sleeve 20 and outer shell 60.
The conductive bonding contact 30 has an external surface 34
and an internal surface 37, wherein the external surface 34
contacts the internal surface 27 of the elastomeric sleeve 20,
and the internal surface 37 contacts an outer surface of a
prepared coaxial cable 10, such as conductive grounding
shield 14.

Further still, the conductive bonding contact 30 may
include a conductive bridge member 35 axially positioned on
the external surface 34 of the conductive bonding contact 30.
While operably configured, the location of the conductive
bridge member 35 should correspond to the location of the slit
235 of the elastomeric sleeve 20 to allow the bridge member 35
to pass through the slit 25 with the least possible interference.
For instance, the conductive bridge member 35 should be
substantially underneath the slit 25 of the elastomeric sleeve
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20 to facilitate electrical continuity between the conductive
bonding contact 30 and the outer shell 60. The conductive
bridge member 35 may comprise one or more protruding
members, such as tabs, hooks, [-shaped members, sharing a
linear relationship with each other. The conductive bridge
member 35 and 1ts components should be made of the same
conductive material as the conductive bonding contact 30.
The conductive bonding contact 30 should be a formed of a
conductive material, such as a metal, or similar materials
sharing similar conductive properties. Moreover, conductive
bonding contact 30 may be resilient, pliable, flexible, and the
like. Alternatively, the conductive bonding contact 30 may be
a rigid or semi-rigid structure that deforms when subject to
compressive forces. The conductive bonding contact 30 may
be a member, element, and/or structure that contacts the outer
conductive portion of the coaxial cable 10 while also contact-
ing the outer shell 60 of the grounding clamp 100, thereby
establishing and maintaining physical and electrical contact
between them. Optional openings, or slots, may be located on
the body of the conductive bonding contact 30. Manufacture
of the conductive bonding contact 30 may include casting,
extruding, cutting, turning, rolling, stamping, photo-etching,
laser-cutting, water-jet cutting, and/or other fabrication meth-
ods that may provide efficient production of the component.

Referring still to FI1G. 1, embodiments of a mid-span com-
pression style grounding clamp, such as grounding clamp
100, may also include a first end compression member 40
radially disposed over a coaxial cable 10. The first end com-
pression member 40 may comprise a first end 41 and oppos-
ing second end 42. The first end compression member 40 may
be a generally annular member, having an outer edge 44.
Proximate or otherwise near the first end 41 of the first end
compression member 40 may be an annular flange 43. A
portion of the first end compression member 40 may be
inserted into the outer shell 60 proximate the first end 61. For
example, upon insertion, the outer edge 44 may physically
contact the internal surface 67 of the outer shell proximate the
first end 61, while the annular flange 43 may remain exposed
(1.e. not 1in contact with the internal surface 67 of the outer
shell 60). The first end compression member 40 may be
inserted to the first end 61 of the outer shell and axially
compressed 1into an operable position, wherein the axial com-
pression 1s actuated by various means, such as a compression
tool keyed for applying axial compression to compression
connectors, or such as a wrench that can assist in threading,
rotating, turning, etc. the compression member 1nto a com-
pressed position in association with the clamp, such as
grounding clamp 100. The compression {it of the first end
compression member 40 proximate or otherwise near the first
end 61 of the outer shell 60 effectively seals the first end 1 of
grounding clamp 100 and protects the grounding clamp 100
from corrosion and/or environmental pollutants, such as rain
water and moisture which may migrate along the cable 10.
The first end compression member 40 may also have a groove
in 1t for an O-ring that can help assist 1n sealing the first end
compression member 40. For example, an annular recess or
annular detent may be positioned on the 1nner surface of the
first end compression member 40 to accommodate a resilient
O-ring, or similar annular member. Additionally, the axial
compression of the first end compression member 40 com-
presses the elastomeric sleeve 20, which drives the conduc-
tive bonding contact 30 imto the exposed outer conductive
portion of the coaxial cable 10. Furthermore, the first end
compression member 40 may be formed of conductive or
non-conductive materials or a combination thereof. Manufac-
ture of the first end compression member 40 may include
casting, extruding, cutting, turning, drilling, knurling, injec-
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tion molding, spraying, blow molding, component overmold-
ing, combinations thereof, or other fabrication methods that
may provide efficient production of the component.

With further reference to FIG. 1, embodiments of ground-
ing clamp 100 may also include a second end compression
member 50. The first second end compression member 50
may comprise a {irst end 51 and opposing second end 52. The
second end compression member 50 may be a generally
annular member, having an outer edge 34. Proximate or oth-
erwise near the second end 52 of the second end compression
member 50 may be an annular flange 53. A portion of the
second end compression member 50 may be coaxially
inserted into the outer shell 60 proximate or otherwise near
the second end 62. For example, upon insertion, the outer
edge 54 may physically contact the internal surtace 67 of the
outer shell proximate or otherwise near the second end 62,
while the annular flange 53 may remain exposed (i.e. not in
contact with the internal surface 67 of the outer shell 60). The
second end compression member 50 may be 1nserted into the
second end 62 of the outer shell 60 and axially compressed
into an operable position, wherein the compression 1s actu-
ated by various means, such as a compression tool keyed for
applying axial compression, or such as a wrench that can
assist 1n threading, rotating, turning, etc. the compression
member mto a compressed position 1n association with the
clamp, such as grounding clamp 100. The compression fit of
the second end compression member 50 proximate or other-
wise near the second end 62 of the outer shell 60 effectively
seals the second end 2 of grounding clamp 100 and protects
the grounding clamp 100 from corrosion and/or environmen-
tal pollutants, such as rain water and moisture which may
migrate along the cable 10. The second end compression
member 50 may also have a groove 1n 1t for an 0-ring that can
help assist in sealing the second end compression member 50.
For example, an annular recess or annular detent may be
positioned on the inner surface of the second end compression
member 50 to accommodate a resilient O-ring, or similar
annular member. Additionally, the axial compression of the
second end compression member 50 compresses the elasto-
meric sleeve 20, which drives the conductive bonding contact
30 into the exposed outer conductive portion of the coaxial
cable 10. Furthermore, the second end compression member
50 may be formed of conductive or non-conductive materials
or a combination thereof. Manufacture of the second end
compression member 50 may include casting, extruding, cut-
ting, turning, drilling, injection molding, spraying, blow
molding, component overmolding, combinations thereot, or
other fabrication methods that may provide efficient produc-
tion of the component.

Turming now to FIGS. 1-3, the manner 1n which the ground-
ing clamp 100 may be operably aflixed, attached, secured,
closed, locked, sealed etc. to a prepared coaxial cable 10
involves axial compression of the grounding clamp 100. After
the outer shell 60 1s slid along the cable 10 into an approxi-
mate final position and a portion of the outer jacket 12 1s
removed to create a break and expose an outer conductive
portion of the coaxial cable 10, the outer shell 60 may be slid
over the break over the elastomeric sleeve 20 as the internal
surface feature(s) 26 mate with the outer edges 12a, 125 of the
outer jacket 12 to stop or prevent further axial movement of
the grounding clamp 100 along the cable 10. Once 1nto the
exact, desired location where mid span grounding 1s to occur,
a compression tool may be used to axially compress (1.e. exert
an axially mnward force) the grounding clamp 100 to secur-
ably affix the grounding clamp 100 to the prepared coaxial
cable 10. Any device, method, or means for producing axially
forces against the first and second ends 1, 2 of the grounding
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clamp to axially compress the grounding clamp 100 may be
used. In particular, the first end compression member 40 1s
axially compressed into the first end 61 of the outer shell 60,
and the second end compression member 50 1s axially com-
pressed 1nto the second end 62 of the outer shell 60, usually
simultaneously.

Alternatively, one of the first or second end compression
members 40, 50 may not be moveable, while the other 1s
compressed ito an end of the grounding clamp 100. For
example, the first end compression member 40 may not be
moveable (1.e. preassembled into position, stationary, or
designed to fit within the diameter of the first end without the
need for compression), while the second end compression
member 50 1s axially compressed into the second end 62 of
the outer shell 60. Thus, only one end of the groundmg Clamp
100 would require axml compression to securably afiix the
grounding clamp 100 to the cable 10. In another alternative
embodiment, the first and second end compression members
40, 50 may be threaded mnto position to compress the ground-
ing clamp 100. For example, the inner surfaces of the first and
second end compression members 40, 50 may have a threaded
configuration, which corresponds to a threaded configuration
of the inner surface of the outer shell, proximate the ends of
the outer shell 60. Thus, the grounding clamp 100 may be
securably positioned on the cable 10 by rotating the first and
second end compression members 40, 50 to axially compress
the grounding clamp 100. Slmllarly, in another embodiment,
the first and second end compression members 40, S0 may
axially compress the ends of the grounding clamp 100 with
the use of a torque wrench. The first and second end compres-
sion members 40, 50 may be dimensioned similar to a tire lug
nut, and may be turned, rotated, wrenched, etc. to provide
axial compression to the grounding clamp 100.

In most embodiments, a compression tool axially com-
presses first and second end compression members 40, 50,
which compress the elastomeric sleeve 20, which drives the
conductive bonding contact 30 into the exposed outer con-
ductive portion of the coaxial cable 10. However, axial com-
pression may be generated through the use of one or more
fastener members, such as a screw or bolt, to drive the first
and/or second end compression members 40, 50. Upon axial
compression of the grounding clamp 100, the conductive
bonding contact 30 may conform to the surface of the outer
conductive portion of the cable 10 to establish and maintain
physical and electrical continuity throughout the grounding
clamp 100. For example, the compression tool may axially
compress the grounding clamp 100, forcing the conductive
bonding contact 30 to mate with the stripped channel of the
prepared coaxial cable 10. Furthermore, the axial compres-
s1on of the grounding clamp 100 also facilitates the electrical
contact between the conductive bonding contact 30 and the
outer shell 60 via the physical contact between the conductive
bridge member 35 and internal surface 67 of the outer shell
60. After the grounding clamp 100 1s operably affixed to the
coaxial cable 10, the grounding clamp 100 may then be con-
nected to conductive connectors such as a grounding lug,
grounding wires via studs, band clamps, or bolting to a bus
bar. Alternatively, the grounding clamp 100 may be preas-
sembled and then slid onto the cable mto a desired position
along the cable.

Referring still to FIGS. 1-3, a method for maintaining
ground continuity through a coaxial cable 10 may comprise
the steps of providing a grounding clamp 100 comprising an
outer shell 60 having a first end 61 and an opposing second
end 62, wherein at least a portion of the outer shell 60 is
conductive, an elastomeric sleeve 20, sized for coaxial inser-
tion within the outer shell 60 between the first end 61 and the
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second end 62, the elastomeric sleeve 20 configured to sub-
stantially surround a prepared portion of a coaxial cable 10, a
conductive bonding contact 30, sized for coaxial 1nsertion
within the elastomeric sleeve 20 and having a conductive
bridge member 335 structured to make electrical contact with
the outer shell 60, a first end compression seal member 40,
s1zed so that a portion thereof 1s compressably mnsertable into
the first end 61 of the outer shell 60, and a second end com-
pression seal member 50, sized so that a portion thereof 1s
insertable into the second end 62 of the outer shell 60, and
compressing the grounding clamp 100 to securably attach and
seal the grounding clamp 100 to the coaxial cable 10. The
grounding clamp 100 may be compressed by a compression
tool, wherein compressing the grounding clamp 100 drives
the conductive bonding contact 30 into an exposed outer
conductive portion of the coaxial cable 10, further wherein
the conductive bonding contact 30 conforms to the surface of
the exposed outer conductive portion of the coaxial cable 10.
Furthermore, the first end compression seal member 40 and
the second end compression seal member 50 may effectively
seal the ends of the grounding clamp 100 and prevent corro-
s1ion and entry of environmental pollutions.

While this mvention has been described 1n conjunction
with the specific embodiments outlined above, it 1s evident
that many alternatives, modifications and variations will be
apparent to those skilled in the art. Accordingly, the preferred
embodiments of the invention as set forth above are intended
to be 1llustrative, not limiting. Various changes may be made
without departing from the spirit and scope of the invention as
defined 1n the following claims. The claims provide the scope
of the coverage of the invention and should not be limited to
the specific examples provided herein.

What 1s claimed 1s:

1. A compression style mid-span coaxial cable grounding
clamp device comprising:

an outer shell, having a first end and an opposing second
end, wherein at least a portion of the outer shell 1s con-
ductive;

an elastomeric sleeve, sized for coaxial insertion within the
outer shell between the first end and the second end, the
clastomeric sleeve configured to substantially surround
a prepared portion of a coaxial cable;

a conductive bonding contact, sized for coaxial insertion
within the elastomeric sleeve and having a conductive
bridge member structured to make electrical contact
with the outer shell, when the conductive bonding con-
tact 1s disposed within the outer shell; and

a first end compression seal member, s1zed so that a portion
thereol 1s compressably insertable into the first end of
the outer shell;

wherein, when the first end compression seal member 1s
compressed 1nto a first end of the outer shell, the elasto-
meric sleeve 1s compressed moving the conductive
bonding contact into contact with an outer conductor of
the prepared coaxial cable when the cable 1s disposed
within the grounding clamp device, and the first com-
pression seal member forms an annular seal around an
outer jacket of the coaxial cable at the first end of the
outer shell, thereby effectively sealing the grounding
clamp device to the coaxial cable.

2. The compression style mid-span coaxial cable ground-
ing clamp device of claim 1, wherein the outer conductor of
the prepared coaxial cable 1s a conductive grounding shield
exposed by removing a portion ol an outer jacket of the
coaxial cable.

3. The compression style mid-span coaxial cable ground-
ing clamp device of claim 1, wherein the outer conductor of
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the prepared coaxial cable 1s a fo1l layer exposed by removing,
a portion of an outer jacket and a portion of the conductive
grounding shield of the coaxial cable.

4. The compression style mid-span coaxial cable ground-
ing clamp device of claim 1, wherein the first end compres-
s1on seal member and a second end compression seal member
clfectively seal the ends of the grounding clamp and prevent
corrosion and entry of environmental pollutions.

5. The compression style mid-span coaxial cable ground-
ing clamp device of claim 1, wherein an opening 1s axially
positioned across the elastomeric sleeve to facilitate contact
between the conductive bridge member and an internal sur-
tace of the outer shell.

6. A grounding clamp comprising:

an outer shell surrounding an elastomeric sleeve, the outer
shell having a first end and an opposing second end,
wherein the outer shell 1s at least partially conductive;

a conductive member surrounded by the elastomeric
sleeve, the conductive member surrounding an exposed
outer conductive portion of a coaxial cable;

wherein axial compression drives the conductive member
into contact with the exposed outer conductive portion
of the coaxial cable to facilitate an adequate electrical
grounding connection.

7. The grounding clamp of claim 6, further comprising:

a first compression end compressably inserted into the first
end of the outer shell to environmentally seal the
grounding clamp at one end of the grounding clamp; and

a second compression end compressably inserted into the
second of the outer shell to environmentally seal the
grounding clamp at an opposing end of the grounding
clamp.

8. The grounding clamp of claim 6, wherein at least a

portion of the outer shell 1s conductive.

9. The grounding clamp of claim 6, wherein the axial
compression causes the conductive member to conform to the
surface of the outer conductive portion of a coaxial cable.

10. The grounding clamp of claim 6, further comprising:

a conductive bridge member positioned axially along an
external surface of the conductive member; and

an opening positioned axially along the elastomeric sleeve,
wherein the axial compression of the grounding clamp
causes the conductive bridge member to contact an inter-
nal surface of the outer shell through the opening along
the elastomeric sleeve;

wherein the conductive bridge member 1s axially aligned
with the opening of the elastomeric sleeve.

11. A device comprising;

a grounding clamp configured to be positioned on a coaxial
cable at a location other than an end of the coaxial cable,
wherein the grounding clamp includes an outer shell
having a radial relationship with an elastomeric sleeve,
the elastomeric sleeve being radially disposed over a
conductive bonding contact, the conductive bonding
contact being radially disposed over an outer conductive
portion of the coaxial cable;

wherein axial compression of the grounding clamp facili-
tates electrical contact between the outer shell and the
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conductive bonding contact and between the conductive

bonding contact and the outer conductive portion of the

coaxial cable.

12. The device of claim 11, wherein the outer conductive
portion of the coaxial cable 1s a conductive grounding shield
exposed by removing a portion of an outer jacket of the
coaxial cable.

13. The device of claim 11, wherein the outer conductive
portion of the coaxial cable 1s a foil layer exposed by remov-
ing a portion of an outer jacket and a portion of the conductive
grounding shield of the coaxial cable.

14. The device of claim 11, further comprising;:

a conductive bridge member positioned axially along an

external surface of the conductive bonding contact; and

an opening positioned axially along the elastomeric sleeve,
wherein the compression of the grounding clamp causes
the conductive bridge member to contact an internal
surface of the outer shell through the opening of the
elastomeric sleeve;

wherein the conductive bridge member 1s axially aligned

with the opening of the elastomeric sleeve.

15. The device of claim 11, wherein the axial compression
of the grounding clamp 1s actuated by a compression tool.

16. A method for maintaining ground continuity through a
coaxial cable comprising:

providing a grounding clamp comprising

an outer shell having a first end and an opposing second
end, wherein at least a portion of the outer shell 1s
conductive;

an elastomeric sleeve, sized for coaxial insertion within
the outer shell between the first end and the second
end, the elastomeric sleeve configured to substantially
surround a prepared portion of a coaxial cable;

a conductive bonding contact, sized for coaxial insertion
within the elastomeric sleeve and having a conductive
bridge member structured to make electrical contact
with the outer shell;

a first end compression seal member, sized so that a
portion thereof 1s compressably insertable into the
first end of the outer shell; and

a second end compression seal member, sized so that a
portion thereof 1s insertable into the second end of the
outer shell; and

compressing the grounding clamp to securably attach and

seal the grounding clamp to the coaxial cable.

17. The method of claim 16, wherein the grounding clamp
1s axially compressed by a compression tool.

18. The method of claim 16, wherein compressing the
grounding clamp drives the conductive bonding contact into
an exposed outer conductive portion of the coaxial cable,
turther wherein the conductive bonding contact conforms to
the surface of the exposed outer conductive portion of the
coaxial cable.

19. The method of claim 16, wherein the first end compres-
s1on seal member and the second end compression seal mem-
ber effectively seal the ends of the grounding clamp and
prevent corrosion and entry of environmental pollutions.
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